Supplementary Figures and Discussion
The UV-Vis-NIR absorption of SiNP-DOX conjugates have no obvious change after siRNA loading, appearing characteristic absorption peaks of SiNPs and DOX molecules at ~320 and ~488 nm respectively. Similarly, the PL spectra of SiNP-DOX and SiNP-DOX/siRNA composites both preserve the characteristic PL peaks of DOX at λmax of ≈600 nm excited by 488 nm. Therefore, the successful binding of siRNAs has no obvious influence on the optical properties of SiNP-DOX conjugates.
Fig. S4
Quantitative analysis by Image J software of the loading efficiency of siRNA trapped onto SiNP-DOX prepared at different SiNPs/siRNA (w/w) ratios. Data represent as mean ± SD (n = 3)
As analyzed by Image J software, the migration of siRNA in the gel is gradually retarded with increasing ratios in SiNP-DOX conjugates. The loading efficiencies of siRNA quantitatively calculated by Image J are ~13%, 90%, ~ 98%, ~100%, and ~100% at different SiNPs/siRNA (w/w) ratios (i.e., 30, 90, 150, 210, and 270). The band intensity of naked siRNAs weakens rapidly with time; only ~ 37% or 19% of the siRNAs maintains its integrity after incubation with medium for 24 or 48 h (lane 2 and 5). On the contrary, approximately 100% siRNAs loaded onto SiNP-DOX/siRNA nanocomposites can be released by heparin after 24 and 48-h incubation with medium (lane 4 and 7). It can be found that naked siRNAs is rapidly degraded by RNase A, where only ~15% siRNA keeps its integrity. Of particular note, ~100% siRNAs loaded onto SiNP-DOX/siRNA nanocomposites maintain intact after RNase A treatment, suggesting that the loaded siRNAs are effectively protected from nuclease degradation. SiNPs, SiNP-DOX conjugates, and SiNP-DOX/siRNA nanocomposites possess excellent storage stability in different incubation conditions (i.e., PBS and RPMI-1640 medium) during one week at 37 °C . As verified by the insets, the prepared SiNPs, SiNP-DOX conjugates and SiNP-DOX/siRNA nanocomposites are stable in ambient environment, appearing transparent aqueous solutions without obvious aggregation. Additionally, SiNP-DOX/siRNA nanocomposites have extremely high photostability (the fluorescence intensity remains almost unchanged during 150 min irradiation, while the fluorescence intensity of DOX and QDs is gradually quenched).
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Fig. S8 Quantitative analysis of the band intensity of siRNA released from SiNP-DOX/siRNA nanocomposites treated with PBS (Fig. 2a) . The band intensity of naked siRNA is taken as 100%. Data represent as mean ± SD (n = 3) It is obviously found that the siRNAs are gradually dissociated from the nanocomposites as the phosphate group concentration increases. About 28%, 46%, 64%, and 82% of the loaded siRNA could be released from the nanocomposites when the concentration of phosphate increases to 5, 10, 20, and 40 mM, respectively. Typically, the DOX loading and releasing behavior is pH-dependent. Figure S9a shows that a maximal DOX absorption is uncovered ~10 μg when the weight of DOX added is larger than 50 μg under basic environment. As shown in Fig. S9b , DOX molecules loaded on SiNPs are stable in basic and neutral buffer (e.g., ~4% or ~11% DOX is released from SiNPs at pH 8.4 or 7.4 after 72-h incubation, respectively). In sharp contrast, a maximal amount of DOX released from SiNPs at pH 5.0 is ~50% during 72 h, which is due to the improved hydrophilicity and higher solubility of DOX in acidic environments.
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Fig. S10 Suppression of MDR1 mRNA level analyzed by agarose gel electrophoresis. The intensity is quantified with Image J software and the band intensity of untreated group is taken as 100%
The agarose gel electrophoresis result reflects that SiNP-DOX or SiNP-DOX/NC siRNA nanocomposites have little effect on the transcription of MDR1 gene. Notably, SiNP-DOX/siRNA nanocomposites could silence MDR1 mRNA expression in MCF-7/ADR cells with high efficacy (~50%, ~60%, and ~77% down-regulation for SiNP-DOX/siRNA1, SiNP-DOX/siRNA2 and SiNP-DOX/siRNA3 group, respectively). After 6-h incubation of DOX (3 μg mL -1 ), feeble red signals are observed in the cytoplasm due to the poor retention of free DOX, which could be pumped out persistently by the P-gp efflux. In contrast, most of DOX fluorescence is distributed in nucleus in MCF-7 cells. After treated with a corresponding concentration of SiNPs-DOX and SiNPs-DOX/NC siRNA nanocomposites (ASiNPs: 4; DOX: 20 μg mL -1 ; siRNA: 400 nM), the cell viability of MCF-7/ADR cells can drop below 50%.
Fig. S14
In vitro concentration-dependent cytotoxicity of DOX (3.5-320 μg mL -1 ) in MCF-7/ADR cells incubated for 72 h at 37 °C . Data represent as mean ± SD (n = 4)
After 72-h incubation of DOX (3.5-320 μg mL -1 ), the cell viability of MCF-7/ADR cells gradually fell to ~12%.
Table S1
Sequences of three different types of P-gp siRNA and scramble siRNA Sequences P-gp siRNA1 sense 5'-GGGAUAAAGAAAGCUAUUATT-3' P-gp siRNA1 antisense 5'-GUGGGCACAAACCAGAUAATT-3' P-gp siRNA2 sense 5'-GACCAGGUAUGCCUAUUAUTT-3' P-gp siRNA2 antisense 5'-UAAUAGCUUUCUUUAUCCCTT-3' P-gp siRNA3 sense 5'-AUAAUAGGCAUACCUGGUCTT-3' P-gp siRNA3 antisense 5'-UUAUCUGGUUUGUGCCCACTT-3' Scramble siRNA sense 5'-UUCUCCGAACGUGUCACGUTT-3' Scramble siRNA antisense 5'-ACGUGACACGUUCGGAGAATT-3'
Table S2
Forward and reverse sequences of P-gp and β-actin primer Primer Sequences P-gp F 5'-AGGAAGCCAATGCCTATGACTTTA-3' P-gp R 5'-CAACTGGGCCCCTCTCTCTC-3' β-actin F 5'-TCACCCACACTGTGCCCATCTACGA-3' β-actin R 5'-CAGCGGAACCGCTCATTGCCAATGG-3'
